. Antimicrobial potential of Carica papaya, Ipomoea aquatica, Alpinia galanga and Piper betle against the aquatic microbials. Nusantara Bioscience 8: 252-257. This research was aimed to investigate the antimicrobial potential of the leaves extract from Carica papaya, Ipomoea aquatica, Piper betle and Alpinia galanga stem against Aeromonas hydrophila, Pseudomonas sp., Escherichia coli, and Saprolegnia spp.; the pathogenic microbes in aquatics. These plants were dried and extracted with water and ethanol, separately. The extract was then tested for its inhibition effect to the microbial by in vitro agar disc diffusion (ADD) at the concentration of 100, 200, 400, 600, 800, and 1,000 ppm and minimal inhibitory concentration (MIC) at the concentration of 600, 800, and 1,000 ppm. The result showed that water or ethanol extract f of plants showed potent inhibitor against the aquatic microbial. The ethanol extract of P. betle showed the highest inhibition at 800 ppm, with inhibition zones to A. hydrophila, and Pseudomonas sp. 12.3 mm, E. coli, and Saprolegnia spp. 12.7 mm. One thousand ppm ethanol extract of P. betle could inhibit the best microbes growth using MIC method to A. hydrophila 189.7 cfu/mL, Pseudomonas sp. 253.0 cfu/mL, Saprolegnia spp.169.3 cfu/mL, and 800 ppm to E. coli 172.7 cfu/mL.
INTRODUCTION
Plant and plant's products have been used as one of the most important sources of medicines and pharmacology's active substances since long time ago. The plants used for medicinal community are Carica papaya, Ipomoea aquatica, Alpinia galanga, and Piper betle. These plants are a perennial herb and can be found commonly throughout Indonesia. C. papaya leaf can be used for dengue fever, dressing wounds, injuries and antiinflammatory activity (Aravind et al. 2013; Owoyele et al. 2008) . I. aquatica possesses antimicrobial and antiinflammatory effects and has no obvious acute toxicity, which advanced our understanding of the folk use of I. aquatica in treating various inflammatory disorders (Sivaraman et al. 2010) . A. galanga rhizome and P. betle can be used as anti-inflammatory, analgesic, antiallergic, antibacterial, antifungal and antioxidant (Chudiwal et al. 2010; Pradhan et al. 2013; Subashkumar et al. 2013) .
The sustainability and development of aquaculture are largely at stake as significant ecological and pathological problems. Microbial infections are one of the main factors responsible for diseases and mortality on fish culture. Microbial infections can also reduce fish culture production. In general, microbial diseases on freshwater fish culture are Aeromonas hydrophila, Pseudomonas sp., and Saprolegnia spp. Escherichia coli is gastrointestinal bacteria on the intestine of ruminant or human. E. coli is in the water because of its pollution from waste. In fish culture, the microbial infection caused stress, hemorrhagic, hyperemia, ulcer, reddish gills, ascites, destroyed internal organs and mortality. The aquatic environment is a complex ecosystem which makes the distinction between health, performance, and diseases. Fish culture still uses antibiotic and chemical substances to overcome diseases. The use of uncontrolled antibiotic and chemical substances on fish culture will produce new problems like toxicity, residues, and resistance. The exploration of bioactive components from natural resources is an alternative way to overcome the disease on fish culture. Herbal products are cheaper source for therapeutics, and potential source of new drug compounds. However, there hasn't been much research that suggests the usage of these four plants as antimicrobial pathogen on fish.
This research was aimed to investigate the leaves extract from C. papaya, I. aquatica, P. betle, and A. galanga stem as a potential compound and also to find the optimal concentration to inhibit the microbial growth; A. hydrophila, Pseudomonas sp., E. coli, and Saprolegnia spp. The results of this study are expected to be used as a basis for further research, as well as an alternative to prevent and reduce the risk of fish disease.
MATERIALS AND METHODS

Materials
Carica 
Methods
The leaves from C. papaya, I. aquatica, P. betle, and A. galanga stems were washed, drained and chopped, then dried without being exposed to direct sunlight, with a temperature of 30 0 C for 15 days. Each plant was macerated in two different solvents, namely water, and 80 % ethanol for 2 days, and then the extract was filtered 2 times. All concentrated were collected and then filtrated by Rotary evaporator and evaporated with water bath (Saptiani and Hartini 2008; Saptiani et al. 2013) . So there were be eight kinds of extracts, namely water extract of C. papaya, I. aquatica, A. galanga and P. betle, ethanol extract of C. papaya, I. aquatica, A. galanga and P. betle. Each bacterium was cultured on tryptone soya agar (TSA) at 33 0 C for 24 hours, and then cultured in tryptone soy broth (TSB) at 33 0 C for 24 hours. Saprolegnia was cultured on Potato Dextrose Agar at 36 0 C for 48 hours and then cultured in Potato Dextrose Broth at 36 0 C for 48 hours. Total microbe used for the test was 10 6 cfu/mL.
The antimicrobial studies of the water and ethanol extract from these plants were carried out by the agar disc diffusion method (ADD) and Minimum Inhibitory Concentration (MIC). ADD is a common method of testing the sensitivity of bacteria to antibiotics. The treatments of concentration extract are starting from 100, 200, 400, 600, 800, and 1,000 ppm, negative control (H2O) and positive control (tetracycline). In ADD, each concentration of extract was dropped onto paper dish 6 mm, then placed and arranged in Petri dish which were cultured bacteria in the TSA, then incubated at 33 0 C. Clear zone diameter was observed at the 20, 24, 36, 48 and 60 hours. In MIC, the bacteria were cultured in TSB medium at 33 0 C for 24 hours. A half mL of bacteria containing 10 6 cfu/mL was mixed with each concentration of the extract. The mixture was cultured on TSA media and incubated for 24 hours at 33 0 C. The growing colonies were calculated by total plate count (TPC).
RESULTS AND DISCUSSION
All the eight extracts showed different degrees of activities against the bacterial and fungal pathogens. The growth inhibition zones were measured by using ADD methods presented in Table 1 . In this study, ethanol extract of P. betle showed maximum inhibition against Saprolegnia spp., and E. coli with inhibition zone 12.67 mm, A. hydrophila and Pseudomonas sp. 12.33 mm. The water extract from P. betle showed maximum inhibition against Saprolegnia spp., and E. coli with inhibition zone 12.33 mm, A. hydrophila 12.00 mm, and Pseudomonas sp. 11.67 mm. The result showed that ethanol extract has higher inhibition effect than water extract. P. betle leaf has been used in Indonesia as traditional medicine for a long time. The leaf contains water, proteins, carbohydrates, minerals, fat, fiber, essential oil, tannin, and alkaloid. It also contains different vitamins like vitamin-C, nicotinic acid, vitamin-A, thiamine, riboflavin beside this it contains minerals such as calcium, iron, iodine, phosphorus, and potassium (Guha 2006; Pradhan et al. 2013) .
The ethanol extract of C. papaya has inhibited E. coli with inhibition zone of 12.33 mm, A. hydrophila and Saprolegnia spp. 12.00 mm, and Pseudomonas sp. 11.67 mm. The water extract has inhibited E. coli with inhibition zone of 12.00 mm, A. hydrophila, and Saprolegnia Spp 11.67 mm, and Pseudomonas sp. 11.33 mm. The result showed that C. papaya ethanol extract has the highest inhibition power than its water extract. People use papaya leaf as food, also for fever, antidiarrhea and anthelmintic. The leaves from C. papaya are used variously for the treatment of fever, pyrexia, diabetes, and inflammation. Preliminary phytochemical analysis from the extract revealed the presence of alkaloids, flavonoids, saponins, tannins, cardiac glycosides, anthraquinones, reducing sugars, steroids, phenolics, and cardenolides (Owoyele et al. 2008) . Phytochemical screening of C. papaya leaf showed the presence of alkaloids, carbohydrates, saponins, glycosides, proteins, and amino acids, phytosterol, phenolic compounds, flavonoids, terpenoids, and tannins. The presence of phytosterol in C. papaya was very prominent in all the extracts. The saponins, glycosides, proteins, and amino acids, flavonoids, terpenoids, showed greater intensity of their presence in ethanol, methanol, ethyl alcohol and acetone extraction than other (Baskaran et al. 2012) .
The ethanol extract of A. galanga stems has inhibited against E. coli with inhibition zone of 12.33 mm, Saprolegnia spp. 12.00 mm, A. hydrophila, and Pseudomonas sp. 11.67 mm. The water extract has inhibited against E. coli with inhibition zone of 12.00 mm, Saprolegnia spp. 11.67 mm, A. hydrophila, and Pseudomonas sp. 11.33 mm. The ethanol extract of A. galanga rhizome has inhibited against Saprolegnia spp. with inhibition zone of 12.67 mm, A. hydrophila 12.33 mm, and Pseudomonas sp. 12.00 mm, but A. galanga leaf has inhibited against Saprolegnia spp. with inhibition zone of 12.33 mm, A. hydrophila 12.00 mm, and Pseudomonas sp. 11.67 mm (Saptiani et al. 2015) . The ethanol extract of I. aquatica has inhibitory against E. coli, Saprolegnia spp., A. hydrophila, and Pseudomonas sp. with inhibition zone of 11.67 mm, but the water extract has inhibition zone of 11.33 mm. I. aquatica has antimicrobial and anti-inflammatory effects, which provide pharmacological evidence for folk uses of I. aquatica (Sivaraman et al. 2010) . Humans use Ipomoea for their content of medical and psychoactive compounds, mainly alkaloids. The genus includes food crops, the tubers of sweet potatoes and the leaves of water spinach are commercially important food items (Aorora et al. 2013) . The screening of plant's extracts and bioactive product for antimicrobial activity has shown that plants represent a potential source of medical and pharmacological substance. Antimicrobial activities of the plant and plant product can be done by in vitro methods before tested in the organism (Saptiani et al. 2015) . Antimicrobials with ADD method were based on the diameter of inhibition zone. Inhibition zone was formed on 14 hours after incubation, and further enlarged until the 48 hours. In generally inhibition zone showed no increase after the 48 hours.
In general, the best inhibitory zone to microbial is ethanol extract from P. betle, followed by water extract from P. betle and ethanol extract from A. galanga stem, ethanol extract from C. papaya, water extract from A. galanga, water extract from C. papaya, ethanol extract from I. aquatica, and water extract from I. aquatica. The best microbial growth inhibitor is ethanol extract from P. betle, followed by ethanol extract from C. papaya, ethanol extract from A. galanga stem, water extract from P. betle, ethanol extract from I. aquatica, water extract from C. papaya, water extract from A. galanga stem, and water extract from I. aquatica. Although ethanol extracts are better than the water extracts, the water extracts are still applicable. The production cost for water extracts is cheaper and easier so it is applicable for fish cultures.
P. betle has antimicrobial activity towards microbial in aquatica i.e. A. hydrophila, Pseudomonas sp., E. coli, and Saprolegnia spp. A. hydrophila, Pseudomonas sp., and Saprolegnia spp. cause diseases on fish. Essential oils of the Piper betle contained phenolic compounds such as cavicol, cavibetol, carvacrol, eugenol, and allilpyrocatechol (Subashkumar et al. 2013 betle also poses the antifungal and antiprotozoal activity against pathogen, which causing typhoid, cholera, tuberculosis, etc. (Guha 2006) . Methanol and ethanol extract from P. betle exhibited antibacterial activity against various gram positive and gram negative bacterial pathogens (Datta et al. 2011 ). In the present study extract from P. betle can inhibit bacteria and fungi.
Ethanol extract from A. galanga stem can inhibit the growth of microbes, and more inhibit fungi than bacteria. A. galanga is known to having antimicrobial, antioxidant, antifungal, anticancer, and gastroprotective activities (Matsuda and Morikawa 2005) . The A. galanga contains alkaloids, saponin, glycosides, terpenoids, phenolics, flavanols, flavanoids, phytosterols, and carbohydrates (Jadu et al. 2009 ). The rhizome of A. galanga contains flavonoids, some of which have been identified as kaempferol, kaempferide, galangin, and alpinin. Galangin is a flavonoid with multiple biological activities (Chudiwal et al. 2010) .
Many parts of the C. papaya are employed in the treatment of several ailments; for example the fruit juice for lowering blood pressure, the seed is used for expelling worms, and the leaves are used variously for the treatment of fever, pyrexia, diabetes, inflammation and as dressing for foul wounds. In the present study, ethanol extract from P. betle and C. papaya showed the best growth inhibition against A. hydrophila compared to another extract. C. papaya leaf extract was found containing alkaloids, flavonoids, glycosides, cardiac glycosides, tannins, saponins and anthraquinones (Imaga et al. 2009 ). Leaves and stems from I. aquatica can be used as antioxidant, cytotoxic as emetic, purgative and antidote to arsenic (Yasmin et al. 2009 ). I. aquatica can be used as an easily accessible source of natural antioxidants, as a food supplement, or in the pharmaceutical and medical industry (Huang et al. 2005 ). In the present study, I. aquatica had the lowest inhibition compared to other plants, but the ethanol extract from I. aquatica can be used to inhibit microbial, particularly A. hydrophila and Pseudomonas sp.
In conclusion, water or ethanol extract from C. papaya, I. aquatica, A. galanga, and P. betle can inhibit microbial aquatic. This study shows that the plants are antimicrobial, and can be used as an alternative to eradicate pathogens in aquatic. They could be the alternatives for the antibiotics against the pathogen. Eight hundred ppm ethanol extract for P. betle had the best inhibition zones, and 1,000 ppm had the best inhibit the growth of microbes in MIC method. Antimicrobial study using plants is cheap and does not contaminate the environment.
